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(54) DEVICE AND METHOD FOR MANUFACTURING STATOR OF ROTARY ELECTRIC MACHINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device and method for 
manufacturing stator of rotary electric machine by which a highly 
reliable stator which is free of incomplete insulation. 
SOLUTION: A device for manufacturing stator of rotary electric 
machine which is provided with a winding means 29 that forms a 
coil by molding and winding an electric wire around a bobbin and a 
mechanism 28 which transfers the formed coil to a coil inserting jig, 
while the mechanism 28 holds the coil in the wound state is 
provided with a driving means 24 which rotationally drives the 
bobbin synchronously with the rotation of the wire bobbin which is 
wound with the electric wire. The device is also provided with a 
taking-out and inserting mechanism, which takes out the coil 
transferred to the coil inserting jig 10 and inserts the coil into a 
stator core. 
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* NOTICES * 

JPO and. NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The manufacturing installation of the stator of the dynamo-electric machine carry out having the driving 
means which makes it synchronize with rotation of the electric-wire bobbin which is winding said electric wire in 
the manufacturing installation of the stator possessing the winding means which carries out shaping winding and 
uses an electric wire as a coil at a winding frame, and the device which holds in the condition wound the coil which 
carried out shaping winding, and is transferred to a coil insertion fixture of a dynamo-electric machine, and carries 
out the rotation drive of said winding frame as the description. 

[Claim 2] The manufacturing installation of the stator of the dynamo-electric machine characterized by having the 
extraction insertion mechanism which takes out the coil transferred to the above-mentioned coil insertion fixture in 
the manufacturing installation of the stator of a dynamo-electric machine according to claim 1, and is inserted in a 
stator core. 

[Claim 3] It is the manufacturing installation of the stator of the dynamo-electric machine characterized by 
arranging the revolving shaft of the above-mentioned winding frame at the revolving shaft of the above-mentioned 
electric-wire bobbin, and parallel in the manufacturing installation of the stator of a dynamo-electric machine 
according to claim 1 or 2. 

[Claim 4] The guidance which winds the above-mentioned electric wire around the above-mentioned winding frame 
in the manufacturing installation of the stator of a dynamo-electric machine given in any 1 term of claims 1 -3 is the 
manufacturing installation of the stator of the dynamo-electric machine characterized by having a guidance 
migration means to move to the revolving shaft of a winding frame, and parallel by the outer-diameter dimension of 
an electric wire for every winding frame rotation. 

[Claim 5] The manufacturing installation of the stator of the dynamo-electric machine characterized by controlling 
the rotational speed of the above-mentioned winding frame, and the rotational speed of the above-mentioned 
electric-wire bobbin, and having the speed-control means which sets constant the tension between the above- 
mentioned guidance and an electric- wire bobbin in the manufacturing installation of the stator of a dynamo-electric 
machine given in any 1 term of claims 1-4. 

[Claim 6] The manufacture approach of the stator of the dynamo-electric machine characterized by making it 
synchronize with the rotation of the electric-wire bobbin which is winding said electric wire in the manufacture 
approach of the stator of a dynamo-electric machine which holds in the condition of having carried out shaping 
winding at the winding frame, having used the electric wire as the coil, and having wound the coil which carried out 
shaping winding, and is transferred to a coil insertion fixture, and rotating said winding frame. 
[Claim 7] The manufacture approach of the stator of the dynamo-electric machine characterized by taking out the 
coil transferred to the above-mentioned coil insertion fixture in the manufacture approach of the stator of a dynamo- 
electric machine according to claim 6, and inserting in a stator core. 

[Claim 8] It is the manufacture approach of the stator of the dynamo-electric machine characterized by using the 
revolving shaft of the above-mentioned winding frame as the revolving shaft of the above-mentioned electric-wire 
bobbin at parallel in the manufacture approach of the stator of a dynamo-electric machine according to claim 6 or 7. 

[Claim 9] The manufacture approach of the stator of the dynamo-electric machine characterized by parallel- 
displacement-guiding the above-mentioned winding frame by setting the revolving shaft of a winding frame as an 
electric wire by the outer-diameter dimension of an electric wire for every above-mentioned winding frame rotation 
in the manufacture approach of the stator of a dynamo-electric machine given in any 1 term of claims 6-8. 
[Claim 1 0] The manufacture approach of the stator of the dynamo-electric machine characterized by controlling 
rotation of the above-mentioned winding frame, and rotation of an electric-wire bobbin, and making regularity 
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tension between the above-mentioned guidance and an electric- wire bobbin in the manufacture approach of the 
stator of a dynamo-electric machine given in any 1 term of claims 6-9. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the highly reliable manufacturing installation and the highly 
reliable manufacture approach of a stator which start the manufacturing installation and the manufacture approach 
of a stator of a dynamo-electric machine, especially do not have poor insulation. 
[0002] 

[Description of the Prior Art] In dynamo-electric machines, such as a general-purpose induction motor, two or more 
coils which carried out shaping winding of the electric wire (magnet wire) beforehand at the predetermined coil 
configuration are prepared as the assembly approach of the stator, and the approach of inserting and combining 
them with the slot of a stator core one by one, and forming the stator is used from the former. 
[0003] Then, the manufacture approach of the stator by such conventional manufacturing installation is explained 
with reference to drawing 9 - drawing 20 . Drawing 9 is the appearance explanatory view of the coil insertion 
machine of the conventional flyer method. Drawing 10 is the winding frame of the coil insertion machine of the 
conventional flyer method, and the expansion explanatory view of a coil insertion fixture. Drawing 1 1 is the 
explanatory view of the 1st step of coil winding by the flyer of the coil insertion machine of the conventional flyer 
method Drawing 1212 is a related explanatory view of the blade, wedge guide, and winding frame in drawing 1 1 . 
Drawing 13 is the explanatory view of the 2nd step of coil winding by the flyer of the coil insertion machine of the 
conventional flyer method. Drawing 14 is the explanatory view of the relation of the blade, wedge guide, and 
winding frame in drawing 13 . Drawing 1515 is an explanatory view of the 3rd step of coil winding by the flyer of 
the coil insertion machine of the conventional flyer method. Drawing 16 is the explanatory view of the relation of 
the blade, wedge guide, and winding frame in drawing 15 . Drawing 17 is an explanatory view in the condition of 
having transferred the coil to the coil insertion fixture of the coil insertion machine of the conventional flyer 
method Drawing 18 is the approximate account Fig. of the coil transferred to the coil insertion fixture of the coil 
insertion machine of the conventional flyer method. Drawing 19 is the explanatory view of the condition of winding 
of the coil of eye two poles in the coil insertion machine of the conventional flyer method. Drawing 20 is an 
explanatory view in the condition that winding of two or more poles was completed, in the coil insertion machine of 
the conventional flyer method. 

[0004] The manufacturing installation of the stator of the dynamo-electric machine of the conventional example is 
shown in drawing 9 R> 9. As for the coil insertion fixture which the flyer which 1 rotates, the nozzle with which 2 
is attached at the tip of a flyer, and 3 have in a winding frame, and 4 has in a shaping winding location, and 5, an 
electric wire, the coil insertion fixture with which as for an electric-wire path and 8 it has a flyer drive motor and 9 
in a turntable, and 10 has [ 6 ] an electric-wire bobbin and 7 in an insertion point, and 1 1 are coil insertion 
equipment. In drawing 10 , the timing pulley with which 12 was attached in the flyer drive motor 8, the timing 
pulley with which 13 was attached in the flyer, the timing belt which 14 delivers a rotation drive, the blade by 
which 15 has been arranged annularly, and 16 are wedge guides annularly arranged in contact with a blade 15. 
[0005] About the coil insertion machine of the conventional flyer method constituted as mentioned above, the 
shaping winding actuation, transfer actuation of the coil to the coil insertion fixture 4, and insertion actuation of 
stator-core HE are explained hereafter. In drawing 1 1 , the fixed winding frame 17 fixed had the structure where it 
could rush in, with few clearances in the blade 15 of the coil insertion fixture 4 by a part of winding frame 3, and 18 
are the migration winding frames used as the other party. First, as shown in drawing 1 1 and 12, the 1st step in the 
winding frame 3 constituted by two or more steps rushes into the blade 15 of the coil insertion fixture 4, and a flyer 
1 rotates the periphery of a winding frame 3. After carrying out count shaping winding of predetermined of electric- 
wire 5* drawn from the nozzle 2 in the 1st step of a winding frame 3, as shown in drawing 13 and 14, a winding 
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frame 3 descends and then count winding of predetermined is carried out in the 2nd step of a winding frame 3. As 
shown in drawing 15 and 16, after repeating this by two or more steps, as shown in drawing 17 and 1 8, the coil 
which the flyer 1 stopped, and wrote and carried out shaping winding with the dropping fixture 19 is transferred to 
the blade 1 5 of the coil insertion fixture 4, a winding frame 3 goes up, and the coil of eye one pole is completed. 
Next, in drawing 19 , the coil insertion fixture 4 rotates and the coil of eye two poles is performed like eye one pole. 
Drawing 20 shows the condition that shaping winding of two or more poles was completed. Next, after moving the 
coil insertion fixture 4 carrying the coil 20 which carried out two or more pole shaping winding to a predetermined 
coil insertion point by rotating a turntable 9, it sets to the blade 15 of the coil insertion fixture 4 through the stator 
core which is not illustrated, and with coil insertion equipment 1 1, a coil 20 is inserted in a stator core and the coil 
for a plane 1 and insertion are completed. A repeat and a stator complete the above actuation by the need phase. 
[0006] The above-mentioned conventional example could not be said to be that consideration sufficient about 
damage generating of the stator coil accompanying shaping winding of a stator coil and insertion and the insulating 
material within a slot is carried out, but the problem was in the point of insulating engine-performance maintenance. 
Although it is in the inclination which the miniaturization of a dynamo-electric machine and efficient-ization are 
cried for especially in recent years, and raises the slot internal coiling space factor (henceforth a "space factor") in a 
stator, the insulating coat of the electric wire accompanying the insertion of a coil which the number of the electric 
wire which should be inserted into an one-piece slot in this case increased, consequently carried out shaping 
winding, and the damage occurrence frequency of the insulating material within a slot will become high unusually. 
With the conventional technique, although this is rewinding the electric wire from the electric-wire bobbin by 
rotation of a flyer, ****** produces it on the electric wire discharged from the nozzle attached in the rotating flyer. 
Moreover, it is because add too much tension to an electric wire by the acceleration and deceleration of a flyer, and 
the increase of a degree of hardness and elongation arise, so it becomes easy to damage the insulating coat of an 
electric wire. Moreover, it is because the intersections of electric wires occur frequently after the process inserted 
into the slot of a stator core, and insertion, it becomes a result and a space factor higher than original and it becomes 
easy to be damaged in a stator coil and the insulating material within a slot, since the electric wire by which shaping 
winding was carried out by the migration winding frame side to the fixed winding frame among the coils which 
failed to be written to the blade of a coil insertion fixture is not arranged in the sequence by which shaping winding 
was carried out And as a result, poor insulation will occur frequently and the problem of the rise of the cost by the 
fall of dependability and the fall of the yield stopping escaping will arise. 

[0007] Moreover, although it is also proposed by JP,63-42109,A etc. that rotating a winding frame and an electric- 
wire bobbin synchronously as coil equipment of a dynamo-electric machine is proposed by JP,2-261037,A etc., and 
it carries out the parallel displacement of the guidance of an electric wire to the revolving shaft of a winding frame 
by the outer-diameter dimension of an electric wire for every winding frame rotation, these are not taking it into 
consideration about the device transferred to a coil insertion fixture, either. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention was made in view of the problem of the above-mentioned 
conventional technique, and the purpose is in offering the manufacturing installation and the manufacture approach 
of a stator of a reliable dynamo-electric machine without poor insulation. 
[0009] 

[Means for Solving the Problem] It is the manufacturing installation of the stator of the dynamo-electric machine 
which it has in the driving means which synchronizes this invention with rotation of the electric- wire bobbin which 
is winding said electric wire in the manufacturing installation of the stator possessing the winding means which 
carries out shaping winding and uses an electric wire as a coil at a winding frame, and the device which holds in the 
condition wound the coil which carried out shaping winding, and is transferred to a coil insertion fixture of a 
dynamo-electric machine, and carries out the rotation drive of said winding frame. 

[0010] Moreover, this invention is the manufacturing installation of the stator of a dynamo-electric machine 
equipped with the extraction insertion mechanism which takes out the coil transferred to the above-mentioned coil 
insertion fixture, and is inserted in a stator core. 

[001 1] And this invention is the manufacturing installation of the stator of the dynamo-electric machine with which 
the revolving shaft of the above-mentioned winding frame is arranged at the revolving shaft of the above-mentioned 
electric-wire bobbin, and parallel. 

[0012] Furthermore, the guidance to which this invention winds the above-mentioned electric wire around the 
above-mentioned winding frame is the manufacturing installation of the stator of the dynamo-electric machine 
equipped with a guidance migration means to move to the revolving shaft of a winding frame, and parallel, by the 
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outer-diameter dimension of an electric wire for every winding frame rotation. 

[0013] Moreover, this invention is the manufacturing installation of the stator of a dynamo-electric machine 
equipped with the speed-control means which controls the rotational speed of the above-mentioned winding frame, 
and the rotational speed of the above-mentioned electric-wire bobbin, and sets constant the tension between the 
above-mentioned guidance and an electric-wire bobbin. 

[0014] And this invention is the manufacture approach of the stator of a dynamo-electric machine which makes it 
synchronize with the rotation of the electric-wire bobbin which is winding said electric wire in the manufacture 
approach of the stator of a dynamo-electric machine which holds in the condition of having carried out shaping 
winding at the winding frame, having used the electric wire as the coil, and having wound the coil which carried out 
shaping winding, and is transferred to a coil insertion fixture, and rotates said winding frame. 
[0015] Furthermore, this invention is the manufacture approach of the stator of the dynamo-electric machine which 
takes out the coil transferred to the above-mentioned coil insertion fixture, and is inserted in a stator core. 
[0016] Moreover, this invention is the manufacture approach of the stator of the dynamo-electric machine which 
uses the revolving shaft of the above-mentioned winding frame as the revolving shaft of the above-mentioned 
electric-wire bobbin at parallel. 

[0017] And this invention is the manufacture approach of the stator of a dynamo-electric machine to which it 
parallel-displacement-shows the above-mentioned winding frame by setting the revolving shaft of a winding frame 
as an electric wire by the outer-diameter dimension of an electric wire for every above-mentioned winding frame 
rotation. 

[0018] Furthermore, this invention is the manufacture approach of the stator of the dynamo-electric machine which 
controls rotation of the above-mentioned winding frame, and rotation of an electric-wire bobbin, and makes 
regularity tension between the above-mentioned guidance and an electric-wire bobbin. 
[0019] 

[Embodiment of the Invention] The gestalt of implementation of invention of this invention is explained. The 
example of this invention is explained using a drawing. Drawing 1 is the appearance explanatory view of an 
example of the manufacturing installation of the stator in an example. Drawing 2 is the explanatory view showing 
the physical relationship of the component of the equipment of drawing 1 . Drawing 3 is the explanatory view of the 
1st step of coil winding initiation in an example. Drawing 4 is the explanatory view of the 2nd step of coil winding 
initiation in an example. Drawing 5 is the explanatory view of the coil transfer initiation in an example. Drawing 6 
is the explanatory view of the coil transfer in an example. Drawing 7 is the explanatory view of the completion of a 
coil transfer in an example. Drawing 8 is the approximate account Fig. of the coil which coil winding of two or 
more poles in an example completed, and was transferred to the coil insertion fixture. 

[0020] The example of the manufacturing installation of the stator of the dynamo-electric machine of this invention 
is explained. A winding means by which the manufacturing installation of the stator of the dynamo-electric machine 
of this example carries out shaping winding, and uses an electric wire as a coil at a winding frame, The device 
which holds in the condition of having wound the coil which carried out shaping winding, and is transferred to a 
coil insertion fixture, The driving means which makes it synchronize with rotation of the electric-wire bobbin which 
is winding said electric wire, and carries out the rotation drive of said winding frame, The extraction insertion 
mechanism which takes out the coil transferred to the above-mentioned coil insertion fixture, and is inserted in a 
stator core is provided. The revolving shaft of the above-mentioned winding frame The guidance which is arranged 
at the revolving shaft of the above-mentioned electric-wire bobbin, and parallel, and winds the above-mentioned 
electric wire around the above-mentioned winding frame It has a guidance migration means to move to the 
revolving shaft of a winding frame, and parallel by the outer-diameter dimension of an electric wire for every 
winding frame rotation, and has the speed-control means which controls the rotational speed of the above- 
mentioned winding frame, and the rotational speed of the above-mentioned electric-wire bobbin, and sets constant 
the tension between the above-mentioned guidance and an electric-wire bobbin. The winding frame which 21 
rotates, and 22 in drawing 1 and drawing 2 R> 2 The revolving shaft of a winding frame 21, 23 — a revolving shaft 
22 - an attachment **** timing pulley and 14 — a timing belt — The timing pulley with which 24 was attached in 
the winding frame rotation drive motor, and 25 was attached in the winding frame rotation drive motor 24, A nozzle 
migration device and 28 the nozzle to which 26 shows an electric wire 5, and 27 A coil transfer device, As for the 
coil insertion fixture with which as for an electric-wire bobbin rotation driving gear and 30 an electric-wire bobbin 
rotation drive motor and 3 1 have in a tension fixed control unit, and 4 has [ 6 ] an electric-wire bobbin and 29 in a 
shaping winding location, the coil insertion fixture which 10 has in a coil insertion point, and 9, a turntable and 1 1 
are coil insertion equipment. 
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[0021] The nozzle migration device 27 is arranged so that a nozzle 26 may carry out parallel translation to the 
revolving shaft 22 of a winding frame 21, and the electric- wire bobbin rotation driving gear 29 is arranged so that 
the revolving shaft 22 of a winding frame 2 1 and the revolving shaft of the electric-wire bobbin 6 may become 
parallel, and it is having the rotational speed of the winding frame rotation drive motor 24 and the electric-wire 
bobbin rotation drive motor 30, as for the tension of an electric wire 5, controlled by the tension fixed control 

device 31. . 
[0022] The coil shaping winding actuation in the manufacturing installation of the stator of the dynamo-electric 
machine of this example constituted as mentioned above, coil transfer actuation of coil insertion fixture HE, and 
coil insertion actuation of stator-core HE are hereafter explained with reference to drawing 3 - drawing 8 . 
[0023] In drawing 3 , it is the migration winding frame which 21a has the structure where it can rush in, with few 
clearances in the blade 15 and the wedge guide 16 of the coil insertion fixture 4 by a part of winding frame 21, and 
the fixed winding frame and 21b which rotate centering on a revolving shaft 22 become the other party, and rotates 
centering on a revolving shaft 22 synchronizing with fixed winding frame 2 1 a. 

[0024] In first, the condition of having held with the electric-wire holder which arranges a nozzle 26 so that an 
electric wire 5 may come to the location slightly higher than end-face location 21c' of 1st step 21c among the 
winding frames 21 constituted by two or more steps, and does not illustrate near [ an end ] 5a of an electric wire 5 A 
winding frame 2 1 is rotated with the winding frame rotation drive motor 24, and the electric wire 5 drawn by the 
rotation from the nozzle 26 is rolled round in accordance with the periphery configuration of a winding frame 21 . 
Whenever a winding frame 21 makes one revolution at this time, a nozzle 26 moves upwards by the finish outer- 
diameter dimension of an electric wire 5 according to the nozzle migration device 27 synchronizing with rotation of 
a winding frame 21. By this, the intersection of electric-wire 5 comrades or too much contact can be prevented, and 
alignment of the electric wire 5 from the start of winding to the end can be maintained. Moreover, since the 
revolving shaft 22 of a winding frame 21 and the revolving shaft of the electric-wire bobbin 6 are arranged in 
parallel, an electric wire 5 is not twisted. Winding of several need winding minute repeat [ the 1st step of ] 21c 
completes this actuation, and a winding frame 21 stops by the position shown in drawing 4 . next — a nozzle - 26 — 
a nozzle - migration - a device — 27 - two or more - a step - constituting - having had — a winding frame — 21 - 
- two - a step - ** - 21 — d - an end face - a location -21 - d - ' — moving - one - a step - ** - 21 - c - 
shaping — winding - actuation — being the same - actuation - the need — winding — several - a minute — 
repeating — drawing 5 - being shown — as - a winding frame 21 — a position - stopping — the completion of 
shaping winding - becoming . Henceforth, what is necessary is to establish a stage in a winding frame 21 if needed, 
and just to repeat the same actuation. 

[0025] The electric wire 5 drawn from a nozzle 26 by rotation of a winding frame 21 here With the tension fixed 
control unit 3 1 arranged between a nozzle 26 and the electric-wire bobbin 6 Since the tension of an electric wire 5 is 
detected, the rotational speed of the winding frame rotation drive motor 24 and the rotational speed of the electric- 
wire bobbin rotation drive motor 30 are controlled according to the tension and an electric wire 5 is rewound 
(sending) The tension of an electric wire 5 is always kept constant irrespective of change of the peripheral velocity 
of a under [ the acceleration and deceleration of the winding frame rotation drive motor 24 at the time of winding 
initiation and termination, and one revolution of the winding frame 21 seen from the nozzle 26 ]. By this, since too 
much tension is not added to an electric wire 5, it can prevent to the minimum that too much elongation of an 
electric wire 5 and a degree of hardness increase, 

[0026] Next, drawing 5 - drawing 8 explain coil transfer actuation of coil insertion fixture 4 HE. The winding frame 
21 which shaping winding completed, holding the coil 32 which carried out shaping winding in the condition 
according to the coil transfer device 28 It is made to descend to clearance 21e of fixed winding frame 21a along 
with the blade 15 and the wedge guide 16 of the coil insertion fixture 4 in a coil shaping winding location. When a 
downward halt is carried out to the location where coil 32a of the maximum upper case of the coil 32 which carried 
out shaping winding is enough contained by tip 16a of the wedge guide 16 of the coil insertion fixture 4 and 
migration winding frame 21b carries out a parallel displacement in the direction of fixed winding frame 21a 
Clearance L is formed between migration winding frame 21b and a coil 32, and it has in cutting [ electric-wire ] 
point 5b again from near [ an end ] 5a of an electric wire with the electric-wire holder which is not illustrated in this 
condition. After the electric-wire cutting implement which is not illustrated cuts an electric wire 5, a transfer of the 
coil 32 of eye one pole [ return and ] is completed by the winding frame 21 in a rise orientation by moving to an 
upper orientation according to the coil transfer device 28, as shown in drawing 7 . 

[0027] Next, the coil insertion fixture 4 in the coil shaping winding location which transferred the coil 32 of only 
eye one pole is rotated in the location of a bipolar eye, and need pole repeat shaping winding and a transfer are 
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completed about the above shaping winding and actuation of a transfer. Shaping winding of the coil 32 of two or 
more poles completes drawing 8 , and the condition of having transferred to the coil insertion fixture is shown. 
[0028] Then, the coil insertion fixture 4 which is made to rotate a turntable 9 and is in a coil shaping winding 
location is moved to a coil insertion point, it inserts in the slot of the stator core which does not illustrate a coil 32 
with coil insertion equipment 1 1, and the coil 32 for one phase is contained. The stator equipped with the repeat and 
the stator coil by the need phase completes the above shaping winding, a transfer, insertion, and actuation of receipt. 

[0029] Thus, in this example, since shaping winding is not performed [ while twisting an electric wire, and ] like the 
conventional technique, making it increase elongation and a degree of hardness, it can transfer, holding alignment 
to the blade of a stator coil insertion fixture. Therefore, since the intersection of the electric wires within a slot can 
be decreased even if it carries out the insertion receipt of the coil into the slot of a stator core, damage is not done to 
an electric wire and the insulating material within a slot. 
[0030] 

[Effect of the Invention] According to this invention, since a twist of an electric wire and elongation are held to 
shaping winding and a coil insertion fixture at its minimum at alignment, the stator of the high-reliability which can 
insert so that the intersection of the electric wire within a slot may be decreased, consequently does not have poor 
insulation can be obtained easily. 

[Translation done.] 
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[Brief Description of the Drawings] 

[Drawing 1] The appearance explanatory view of an example of the manufacturing installation of the stator in an 
example. 

[Drawing 21 The explanatory view showing the physical relationship of the component of the equipment of drawing 
I . 

[Drawing 3] The explanatory view of the 1st step of coil winding initiation in an example. 
[Drawing 4] The explanatory view of the 2nd step of coil winding initiation in an example. 
[Drawing 5] The explanatory view of the coil transfer initiation in an example. 
[Drawing 6] The explanatory view of the coil transfer in an example. 
[Drawing 7] The explanatory view of the completion of a coil transfer in an example. 

[Drawing 8] The approximate account Fig. of the coil which coil winding of two or more poles in an example 
completed, and was transferred to the coil insertion fixture. 

[Drawing 9] The appearance explanatory view of the coil insertion machine of the conventional flyer method. 
[Drawing 10] The winding frame of the coil insertion machine of the conventional flyer method, and the expansion 
explanatory view of a coil insertion fixture. 

[Drawing 11] The explanatory view of the 1st step of coil winding by the flyer of the coil insertion machine of the 
conventional flyer method. 

[Drawing 12] The blade in drawing 1 1 , the related explanatory view of a wedge guide and a winding frame. 
[Drawing 13] The explanatory view of the 2nd step of coil winding by the flyer of the coil insertion machine of the 
conventional flyer method. 

[Drawing 14] The explanatory view of the relation of the blade, wedge guide, and winding frame in drawing 13 . 
[Drawing 15] The explanatory view of the 3rd step of coil winding by the flyer of the coil insertion machine of the 
conventional flyer method. 

[Drawing 16] The explanatory view of the relation of the blade, wedge guide, and winding frame in drawing 15 . 
[Drawing 17] The explanatory view in the condition of having transferred the coil to the coil insertion fixture of the 
coil insertion machine of the conventional flyer method. 

[Drawing 18] The approximate account Fig. of the coil transferred to the coil insertion fixture of the coil insertion 
machine of the conventional flyer method. 

[Drawing 19] It sets to the coil insertion machine of the conventional flyer method, and is the explanatory view of 
the condition of winding of the coil of eye two poles. 

[Drawing 20] The explanatory view in the condition that winding of two or more poles was completed in the coil 
insertion machine of the conventional flyer method. 
[Description of Notations] 

1 Flyer 

2 Nozzle 

3 Winding Frame 4 Coil Insertion Fixture 

5 Electric Wire 
5a Near an end 

6 Electric-Wire Bobbin 

7 Electric-Wire Path 

8 Flyer Drive Motor 

9 Turntable 

10 Coil Insertion Fixture 
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1 1 Coil Insertion Equipment 

12 Timing Pulley 

13 Timing Pulley 

14 Timing Belt 

15 Blade 

16 Wedge Guide 
16a Tip 

1 7 Fixed Winding Frame 

1 8 Migration Winding Frame 

19 Write and it is Dropping Fixture. 

20 Coil 

2 1 Winding Frame 

21a Fixed winding frame 

21b Migration winding frame 

21c The 1st step 

21c' End-face location 

2 1 d The 2nd step 

2 Id' End- face location 

2 1 e Clearance 

22 Revolving Shaft 

23 Timing Pulley 

24 Winding Frame Rotation Drive Motor 

25 Timing Pulley 

26 Nozzle 

27 Nozzle Migration Device 

28 Coil Transfer Device 

29 Electric- Wire Bobbin Rotation Driving Gear 

30 Electric- Wire Bobbin Rotation Drive Motor 

3 1 Tension Fixed Control Unit 

32 Coil 

32a The coil of the maximum upper case 
[Translation done.] 
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